objectives To characterise trends over time in smoking and alcohol consumption in a rural Ugandan population between 1994 and 2011. methods We used self-reported data from a long-standing population cohort -the General Population Cohort. From 1989 to 1999, the study population comprised about 10 000 residents of 15 adjacent villages. From 1999, 10 more villages were added, doubling the population. Among adults (≥13 years, who comprise about half of the total study population), data on smoking were collected in 1994/1995, 2008/2009 and in 2010/2011. Data on alcohol were collected in 1996/1997, 2000/2001, 2009/2010 and 2010/2011. results The reported prevalence of smoking among men was 17% in 1994/1995, 14% in 2008/ 2009 and 16% in 2010/2011; equivalent figures for women were 1.5%, 1% and 2%. In the most recent time period, for both sexes combined, prevalence of smoking increased from 1.5% in those aged <29 years, to 18% in those 50+ years (P < 0.001); prevalence was 14.8% in the lowest tertile of socio-economic status, decreasing to 3.7% in the highest (P < 0.001). For alcohol consumption, current drinking was reported by 39% in 1996/1997, 35% in 2000/2001 and 28% in 2010/2011; men were more likely to drink than women (32.9% vs. 23.5% in 2010/2011) and consumption increased with age (P < 0.001); and was associated with low socio-economic status, riskier sexual behaviour and being HIV positive (P < 0.001).
Introduction
Tobacco and alcohol consumption are a major public health challenge and are estimated to be responsible for 6 and 3.3 million deaths per year respectively [1, 2] . Both are major causes of non-communicable diseases, including cancers and cardiovascular disease and, in the case of alcohol, acute conditions such as accidents. Despite this, relatively little is known about patterns of smoking and alcohol consumption in many low income countries (although 80% of smokers worldwide live in low or middle income countries), nor are the health effects well measured. In Uganda, for example, there is some evidence from the population-based cancer registry in the capital city of Kampala that the incidence of lung cancer (strongly related to tobacco consumption with attributable fractions of greater than 90% in many populations) has increased by 1.8% per year in men (from an agestandardised incidence of 3.5/100 000/year to 4.1) between 1991 and 2010 and by 14% per year (from 0.7 to 5.1) in women [3] . This most likely reflects increases in tobacco consumption, at least in Kampala; it is unclear, however, if such an epidemiological transition is evident in the largely rural population of Uganda.
Demographic and Health Surveys have been conducted in a number of countries in sub-Saharan Africa and provide some population level data on prevalence of tobacco consumption [4] . Among men, the prevalence varies from between 8% in Nigeria to 27% in Madagascar; among women, it ranges from 0.1% in Ghana to 6% in Namibia. Estimates of alcohol consumption are more limited.
Uganda is a low income country in East Africa with a population of around 36 million (2012 estimate); of those, 84% live in rural areas and 51% are under the age of 15 years. Like many countries in sub-Saharan Africa, it is undergoing demographic change, with population growth and improved survival into older age [5] . Relatively few data are available on prevalence and patterns of tobacco and alcohol consumption. In 2002, the census reported the prevalence of current smoking to be 8% nationwide, but no further details were available [6] . For adults, the Uganda Demographic and Health Survey [7] reported a prevalence of current cigarette smoking of 13% in men aged 15-59 and 0.6% among women aged . Previous surveys in 2006 and 2000-2001 reported prevalences of 19% and 18%, respectively, for men and 1% and 1.2% for women [4] . Only limited data are available on levels of consumption. Again, estimates of alcohol consumption are also limited.
We therefore examined prevalence of smoking and alcohol consumption, trends over time and risk factors, in a long-standing rural population cohort in south-western Uganda using data collected between the years 1994 and 2011.
Methods
The General Population Cohort was originally established in 1989, by the UK Medical Research Council and the Uganda Virus Research Institute, in Kalungu District, south-western Uganda, to examine prevalence, incidence, risk factors and trends of infection with the human immunodeficiency virus (HIV) in a rural African population [8] . More recently, research activity has broadened to include the epidemiology and genetics of other communicable and of non-communicable diseases, including cancer, cardiovascular disease and diabetes [9] .
In brief, the General Population Cohort is a community-based open cohort study of residents of neighbouring villages within one-half of a subcounty, lying about 40 km from the shores of Lake Victoria. The population is scattered across the countryside in villages defined by administrative boundaries with a few concentrated in small trading centres. Agriculture is the main economic activity with rain-fed, small-holder farms. A population of approximately 10 000 people in a cluster of 15 villages was studied from 1989 to 1999. In 2000, the cohort was expanded to cover a further 10 villages, thereby doubling the population. The cohort is dynamic with new births, deaths and migration reported at each round of follow-up, and the [10] . By way of background to the cohort, Table 1 shows socio-demographic variables and HIV serostatus in the cohort population. It is a relatively young adult population, similar to many developing countries, with the proportion of people in each age group, declining with age. In each time period, there are more female participants than males and about 40% of people report being single and never married. The proportion of people with at least primary school education has increased markedly over time, reflecting the growth of free primary education in †In 2010/2011, participants were asked whether they ever smoked daily, not about past non-daily smoking. ‡Information on duration in participants who are current daily smokers. §Average consumption in participants who report currently or ever smoking regularly. [11, 12] . The specific questions asked are shown in the Table S1 , but it is notable that the questions asked in each round varied slightly (for example, in some rounds, participants were asked about history of any smoking, whereas in other rounds, they were asked about daily smoking), making direct comparisons over time more difficult. In Round 2010/2011, a modified version of WHO STEPS was used (http://www.who.int/chp/ steps/en/).
Data were double-entered and verified in Access. Stata 12 (Stata Corporation, College Station, TX, USA) was used for analyses. Socio-demographic characteristics and reported smoking and alcohol consumption were tabulated by survey round. In addition, the prevalence of current smoking and current drinking in each round was age-standardised to the population in 2010/2011.
Consistency of reporting between rounds of ever and current smoking, or ever and current drinking was assessed using Kappa statistic, with the Landis and Koch interpretation for the strength of agreement [13] .
Logistic regression was used to estimate odds ratios (OR) and 95% confidence intervals (CI) for associations with current smoking in and with current drinking in each of the relevant time periods. Age and sex were included in all models as a priori confounders. Because there were few covariates in common across the rounds, no attempt was made to build a final multivariable model.
Ethical approval for this study was granted by the Uganda Virus Research Institute Science and Ethics Committee and was approved by the Uganda National Council for Science and Technology.
Results Table 2 (Table 2) . Table 3 shows factors associated with current smoking among GPC participants for 1994/1995 and 2010/2011. Although not all factors were considered in both rounds, there is consistency in results over time. Men are more likely to smoke than women (in 1994/1995, adjusted odds ratio [aOR] = 16.1; 95% confidence interval [CI] 10.3-24.9; in 2010/11, aOR = 12.5; 95% CI 9.8-15.8) and prevalence of smoking increases with age. Level of education and other markers of socio-economic status (SES), such as number of rooms in the house, are inversely associated with smoking in both time periods. In addition, the prevalence of smoking increases with increasing self-reported alcohol consumption (P-trend < 0.001 in 2010/11) and is higher among 3). Table 4 shows factors associated with current drinking for 1996/1997, 2000/2001 and 2010/2011. Patterns of alcohol use were broadly similar to those of cigarette consumption, with risks being higher among men compared to women, in older people and among those of low SES (P < 0.001 for each). In all Rounds, Protestants reported less alcohol use than Catholics; Muslims reported substantially less (aOR = 0.03; 95% CI 0.02-0.04 in 2010/2011). In addition, alcohol was associated with riskier sexual behaviour and being HIV seropositive (aOR = 1.6; 95% CI 1.3-1.9 in 2010/ 2011). These findings were evident in all of the rounds examined.
People who report being a current smoker, or having ever smoked, in an earlier time period should report ever smoking in subsequent rounds. smoking status can change between rounds, we cannot use this to assess response validity; however, it appears that 60-70% of smokers remain consistent smokers across rounds, and >90% of non-smokers remain consistent non-smokers.
A similar level of agreement between responses in different time periods was seen with the questions about drinking. Around 60-70% of current drinkers remained consistent drinkers across time periods, and around 85% of non-drinkers remained consistent non-drinkers. Agreement based on the Kappa statistic was moderate to substantial and remained fairly constant between time periods (Table S2) .
Discussion
In summary, in this rural Ugandan population, cigarette consumption is higher among men than women, increases with age and is more frequent among those with low socio-economic status. We find no evidence of substantial increases over time, and nearly 80% of smokers consume fewer than five cigarettes a day. The findings are in line with those of other studies from Uganda and elsewhere in the region and more widely in sub-Saharan Africa [1, 4, 7] , with the exception of the Global Youth Tobacco Survey [14] . This survey indicated a prevalence of tobacco use among girls aged 13-15 years in Uganda of 4%, substantially higher than was found here -the reasons for this are unclear, although may reflect the fact that the sample was from urban centres. Furthermore, the prevalence of people reported as being ex-smokers declined over time, despite recent national antismoking campaigns. The methods used for measuring smoking in the General Population Cohort did not include questions about use of snuff, or chewing tobacco, both of which are relatively common in the study area [15, 16] . Total tobacco consumption is likely, therefore, to be higher than the results suggest. We have no data on the type of cigarette consumed (commercial brands or home-made), the relative use of pipes vs. cigarettes, or on whether tobacco was grown locally or purchased from elsewhere. However, data from a study of agricultural practice in the cohort area indicate that more than 30% of households examined grow some tobacco -apparently largely for personal consumption or local sale (D. Agol, R. Newton, D. Bukenya, G. Asiki, F. Ssembajja, G. Tumwekwase, J. Seeley, submitted).
In the General Population Cohort, the study population is enumerated and recruited through annual house-tohouse rounds of census, through which participants for the medical surveys are selected. Overall, more than 95% of households approached for census participate and this has remained consistent over time [9] . To be eligible for the census and survey, each participant must have spent or be planning to spend at least 3 months in a household within the area. At the time of survey, the proportion of those eligible at census that are recruited has varied from 61% to 89% over time, but is usually greater than 70%. Of those included in the census, but absent from the survey, young men predominate and, in fact, they may well be working elsewhere. Many return to the area in subsequent rounds. Recent unpublished findings indicate that of those actually present at the time of survey, more than 90% are recruited. It is unclear how this impacts on the findings presented here, but has at least been consistent over time, suggesting that examination of temporal trends is valid.
The lack of evidence of increases in the prevalence of smoking in this study is no reason for complacency regarding prevention. The negative health effects of tobacco are both established and massive. The evidence showing that it is easier to prevent uptake of smoking than to persuade smokers to stop is overwhelming. The time for intervention against tobacco in sub-Saharan Africa must surely be now.
Similarly, reported prevalence and patterns of alcohol consumption changed little over time. The exception to this was in Round 21 (2009/2010) when the reported prevalence of current drinking was substantially lower than in other rounds. The low prevalence of heavy consumption and high prevalence of those reporting never drinking alcohol suggest that there may be more reporting bias in data from this round than others -perhaps this is due to the particular questions used. Use of locally grown agricultural products to brew and distil alcohol is common in the study area, and there are several bars serving commercial brands of beer and spirits in local trading centres.
There are few data on the health consequences of tobacco and alcohol from Uganda. There is no routine death certification or disease notification, with the exception of a population-based cancer registry serving Kyadondo Country -in effect, the capital city of Kampala. As the majority of the Ugandan population (>80%) is not urban, caution is required before extrapolating the findings from a major urban centre to the largely rural population. However, there is evidence of increases in the incidence of lung cancer in the last two decades particularly among women; this presumably reflects increases in tobacco consumption in Kampala, which are not evident in data presented here [3] . Similarly, liver cancer, which is known to be caused by alcohol, is relatively common in Uganda. However, as other important causes -notably Hepatitis Viruses B & C and Aflatoxins -have also been shown to be common in Uganda, the relative contribution of alcohol to liver cancer incidence is unknown [17, 18] . In summary, therefore, in rural Uganda, we find no evidence of increases in either cigarette or alcohol consumption over time. The impact of epidemiological transition, as measured by smoking and alcohol consumption, is not evident in the self-reported data from this population group.
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